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war. HAVIK R SUPPLEHEWTAL SEAL 

1 F'sld of the Invention 

T-.e p-eser.t inven-.ion relates to packages for the packaging =f 
bone-In meat products. More particularly, the present invention 
^e^ates to a bag having a protective patch adhered directly 
thereto, the protective pacch preventing of bone puncture, or 
reducing the likelihood of bone puncture. 

:. Bc-y.cround cf the Invention 

::eit-shrinkable therr^cplastics are known to be useru. 
.-.v-le tackaging materials fcr vacuum packaging various 
-I--^; indudinc ^eat. Such plastic :raterials. however, while 
cinerally suitable for packaging r.eat, understand- ly nave 
^' ir. successfully packaging sharp or bony prcducts. Fcr 
.:;;;ie, attempts tc package bone-in prin^el outs of rreat usually 
in an unsatisfactorily large nurier of bag failures due to 

, .^-es. The use of cus.hicning materials sucn as paper, 

"''l*l/''7^--5te5, wax irprecnated cloth, and various types of 



clastic inserts have proved tc be less than totally sat ■ sf actcry i: 



the trcbler.. The preparation of special cuts of r.eat or 
'.•oc» bone trir. with removal of protruding bones has also =een 
;:.:i-od. However, this is at best only a limited solution tc the 
c-o---- --e it does not offer the positive protection necessary 

*/- e wide variety of co-nercial bcr.e-in tv^es of ir^eat . 
Furtherr.ore, removal of the bone is a relatively expensive anc 
tir.e-cor.su-inc procedure. 

T.he use of beat-shrinkable begs having one or two patcr.es 
e^-e-ed thereto has recently become a coirr>ercialiy.pref erred manner 
c- oa-vecinc a nur-ber of bcne-in ^-.eat products. However, even t..e 
w"a-s -^evlng two oatches thereon leave "uncovered regions" (i.e.. 



regions of che bag vhich are t.zz covered by the parch, also herein 
referred to as "bald regions"; which are r.ore vulnerable zo 
punc-ure because rhey do net have a patch adhered thereover. 

It has been found that in the packaging of several bone-in 
meat products, for exa-ple with a patch bag containing a pair of 
bone-in pork loins, the bones cause bag failures to occur if the 
patch bag has one or -.ore uncovered regions alcng the length of the 
bag, and/or along the better, of the bag. Ar. undesirable level of 
bag failures occur when these uncovered regions ccntect the bcr.e-in 
r:eat product. • 

Providing a r.uch-cversiced bag can be used to reduce the 
nun±)er of punctures, as the perk loins can re placed in the csnter 
of the bag so that the uncovered regicns are present or. "dec-ears" 
er.anatinc fror. the package. .Hcvever, this sclutior. to the prcrler 
is not entirely satisfactory, for several reasrr.s. First, there is 
the inefficiency of wasted package due to the excessive bag sice 
required to keep the uncovered areas away frcr the pork Icins. 
Second, the cog-ears running the length of the package provide an 
aesthetically less-attractive package. Third, the loins r:ust be 
carefully placed in the center of the nag, tc avoid bene ccntact 
with the uncovered areas. Fourth, tne -eat has the potential to 
slide arcund inside the oversiced bag, resultir.c in the pctential 
for the bene to ccntact unccvered regions, thus increasing the 
potential for package failure. 

It would be desirable tc have a patch bag in which the product 
cannot contact unccvered regions across the bettor, of an end-seal 
bag, in crder to reduce or elirinate the nuniber of bone punctures 
through the bag. 

However, naking, for exacple, an end-seal patch bag in which 
the patch extends to the bottor. edge of the bag, requires that the 
bettor, seal be through the patch as well as the bag, assu.T.ing that 
the patch is applied tc the bag tubing before the bettor, seal is 
produced. Sealing by passing heat through one or more patches is 



u-'cesirable because such seals are no-, es s-.rong as see.s r.ace 
t'n-ouch the bag alone. Furtberxore, seals xace t.'^rough che ?a-.=r.es 
and bigs are subjec-. to burn through due to tne need to conduct 
heat c=r.oletely through the patch .a-.erial. Thus, it is ces.ra-.e 
5 to provide a patch bag in which the product contacts only coverec 
regions of the bag, or contacts less uncovered region, relative to 
patch bags in which the seal is a substantial distance fror. tne 
edae of the patch. 

:o The present invention p-'cvices a patch bag in 
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suoclerental seal, i.e., secondary seal, is used to prevent tne 
-;durt fror ccntarting regions of tne bag vh.tn ere not coverec ny 
r=a-- :n this manner, the puncture-res -tanre of the bag is 
:roved. Tne patch bag of the present invention provides r.:re 



e-lctive oat'rn coverage,' i.e., less uncovered area for the croc 




regions, especia-.y 
ch as perk loins. 



the cecsacing of bone-in xeat products s; 

' r.t a first asoect, the present invention pertains to a ^patcn 

a b£= and a patch adhered to the bag. T.-.e paten 

c-'-s a" oorti'on cf the bag. The patch bag .has a prir.ary sea. 
ecross an uncovered portion of the bag, and a supplerente. sec. 

•-ware of the orixary seal. 

AS a sec'ond aspect, the present invention pertains t= a 
o-v=.=ed troduct. The packaged produce coxcrises: (A) a parage 
;=r.=rlsin; a batch bag comprising a bag and a patch adhered to the 
bag' and covering a portion of the bag, and a primary seal across an 
u-covered oortion of the bag, t.he patch bag further corpris.ng a 
su=oier.eatal seal inward of the primary seal; and (B) a jneat 
r-"oduct in said package, the meat product conprisi.ng bone. 
;^e-erably, the neat product comprises a bone-in meat proouct 
coxrrisinc a-, least one nenber selected fror. the croup consisting 
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of har., sparerib, picr.ic, back rib, shcrt loir., short rib, pork 
loin, ar.d whole turkey. More preferably, the meat product 
ce-prises two bor.e-ir. pork loins. 

figure 1 illustrates a schematic view of a preferred end-seal 
patch bag according to the present invention, in a lay-flat view. 

Figure 2 illustrates a crcss-sertional view of the end-seal 
patch bag illustrated in Figure 1, taken through section 2-2 of 
Figure 1. 

Ficure 3 illustrates a cross-secticnal view of the end-seal 
tstrh bag illustrated in Figure 1, taken through section 3-3 of 
Figure 1. 

Ficure 4 illustrates £ crcss-sertinnal view of the end-seal 
patch beg illustrated in Figure 1, taken through section 4-4 of 
Figure 1. 

Ficure 5 illustrates a cross-sectional view of a preferred 
rultilaver filr. suitable for use as the patch in the patch-bag 
according to Figure i. 

Fig-.re 6 illustrates a scheretic view cf a preferred process 
for r.aking the nultileyer filr. of Figure 5. 

Figure 7 illustrates a cross-sectional view of a preferred 
r.ultilaver filr. suitable for use as the bag in the patch-bag 
according to Figure 1. 

Figure 6 illustrates a s=her.atic view of a preferred process 
for r.aking the multilayer filn-. cf Figure 7. 

Figure 9 illustrates a schematic view cf a preferred process 
for r.aking the patch bag of Figure 1, using the filr.s of Figures 5 
end 7, as respectively produced by the processes of Fig-ures 6 and 
6. 

Figure 10 illustrates a scher.atic cf en alternative eniocinient 
cf an end-seal patch bag according to the present invention, in 
lay- flat view. 



Figure U illus-.rates a schesa-.ic cf an al-.ernative eriociner.-. 
of an end-seal parch bag according to the present invention, in 
lay-flat view. 

r^gure 12 illustrates a schematic of an alternative enbocinent 
5 of an end-seal patch bag according to the present invention, in 
lav-flat view. 

Figure 13 illustrates a cross-seccional view cf the patch bag 
0* ^'gure 11, through section 13-13 of Figure 11. 

Ficure 14 illustrates a schenacic of a side seal patch bag 
0 a-cording'to the present invention, in a lay-flat view. 

Ficure 15 illustrates a cross-sectional view cf the side-sea. 
■-*jr^-- ustrated in Ficure U, tei'.en thrtugr. sec-.icn 15-1= c: 

Ficure 14. 

--^lustrctes c crcss-secticna: view c: tr.e side-ssa. 
patch' big'illustrated in Figure 14, taicen thrc.gh section :6-:6 cf 

'"'""Fi^lre 17 illustrates a perspective view cf a fresh, bcne-in 
whcle"o=r> loin, viewed fro- t.he har. end. 

Fic-ure 16 illustrates a perspective view cf fresh, bcne-m 
v-c-e ccrk icin, viewed fro- the shoulder end. 

IS illustrates a perspective view cf a shrun.ien paten 
bag c=n;aining a pair of fresh, bcne-in whole per. Icins, each 

v-ewed fror. the har: end. 

e 20 'llustrates a crsss-section=: view taken throucn 

sectior2"o.20 of Figure 19, with the addition cf a patch beg wit.hin 
which the cair of bone-in pork loins ere packages . 

AS used herein, the phrase "uncovered portion of the bag" 
30 ^e'e's to a portion of the bag which is not covered by a patch, 
1 e a Dortion of the bag having both its inside surface and its 
outside 'surface not adhered to, or otherwise covered by, one or 
ir.ore patches. 
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AS -used hereir., rhe phrase "ir.varc cf tr.e seal" refers to that 
region of the patch bag which extends fro- ar.y see- towards the 
center of the bag, when the bag is in a lay-flat position, i.e., 
which extends fror. the seal towards the portion cf the bag which 
surrounds a product within the bag. 

AS used herein, the phrase "inward cf the patch" refers to 
that region of the patch bag which extends fror. any edge, of any 
oetch thereon, towards the center cf the bag, when the bag is in a 
Icv-flat position, i.e., which extents fror. a patch edge towards 
th*e trrticn of the bag which surrounds a product within the bag. 

"as used herein, the phrase "subEtantielly parallel", with 
restert to the relationship between the pri.T.ary seal e.-.d the 
'supplerentil seal, includes supple-ental se=l3 which are oriented 
fror. C tc 3- degress cf the overall crientaticn cf the prir.ary 
s'eal. Preferably, the supplerental seal is oriented frcr. 0 to 10 
degrees cf the overall orientation cf the prir.ary seal; niore 
preferably, fror C to = degrees. 

AS used herein, the phrase "patches substantially aligned when 
.-.g ...ju ^.c ir. the lay-flat position" refers to patch 

I'-'cnrent, when the patch bag is in its lay-flat position, so that 
a-.'least one edge cf" one cf the patc.-.es is wi-.hin 0.5 inches of a 
ccrrespcnding edge cf the other patch; preferably, within 0.2 inch; 
"eferablv., within C.l inch. Preferably, each cf th^ patches 
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have four sides, a preferably, each cf the edges cf each of the 
patches being substantially aligned with the corresponding edge of 

the other patch. 

AS used herein, the terr. "filr" is used in a generic sense to 
include plastic web, regardless of whether it is filr. or sheet. 
Preferably, filn:s of and used in the present invention have a 
thickness' cf C.25 nr, or less. As used herein, the terr. 'package- 
refers to packaging materials used in the packaging of e product. 

As used herein, the p.hrase "patch overhang region", or 
"overhang-, refers to that portion cf a patch which extends beyond: 
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(o) a side edge of the bag to which the patch is adhered, or (b) a 
bottoir. edge of the bag to which the patch is adhered, wher. the bag 
is in a lay-flat configuration, i.e., when the factory seel(s) is 
flat against a surface on which the bag has been placed. 

The 'factory seel" includes any and all seals necessary to 
convert a filir. tubing or fiat filr. into a bag having an open top. 
Such seals are nade at the bag-making factory, end hence are herein 
terned to be "factory seals". 

The bag "edge", or "sideline", or "bottor.line" , beycnd which 
a patch r.ay overhang, is usually fcrr.ec by a nere "fold" in the 
bas. Although the bag need not have a crease at its edges, in 
reality the side edges cf end seal bags ere crsase: by prcressinc 
rollers in the r.anufecture cf the tubing and hags, as is the hotter, 
edcs cf side-seal bag3. However, the edge, sideline, cr bctttrline 
else includes bee side and better edges which are relatively sr.ell 
regions (i.e., c'c£ inches to either side of the "line") extending 
frcr a seal through hcth the patch end the underlying bag. Beg 
edres, sidelines, end bcttorlines ere deterrined by piecing en 
erpty £ ^"-a- s-??--^--? surface, with the factory seels flat 

against the supporting surface. Z:.e peri.r.eter cf the bag in its 
lav-flat configureticn detem.ines the edges, sidelines, end 
bcttcrline. 

AS used herein, the phrases "seel layer", "sealing layer", 
••heat seal layer', end "sealant layer", refer to an ©•uter fi 
leyer, or layers, involved in the seeli.-.g of the filr to 
another filr. layer cf the sar.e or another fil.T., and/or another 
article which is not a filr.. It should also be recognicec that in 
general, up to the outer 3 itils cf a filr can be involved in the 
sealing of the fil- to itself or another layer. With respect to 
packages having only fin-type seals, as opposed to lap-type seals, 
the phrase "sealer.t layer" generally refers to the inside filr 
layer of e package, as well as s-up?ortinc layers adjacent this 
sealant layer, the inside layer frequently also serving as a food 
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contact layer ir. the pack.aginc of foods. In general, a sealant 
layer to be sealed by heat-sealir.g can corprise any therxoolastic 
polynier; preferably, the heat-sealing layer ccr.prises, for example, 
thersicplastic pelyolefia, rhernicplascic pciya-ide, thermoplastic 
polyester, and therr.o?lastic polyvinyl chloride; more preferably, 
thermoplastic polyoleiin; scill r.ore preferably, therr.cplastic 
polyolefia having less than 60 weight percent crystellinity . 
Preferred sealant ccr.positicn£ are the sase as the co-pssitions for 
the abuse layer, as sec forih below. 

As used herein, the terr. "seel" refers to any seal of a first 
recion of a filff. surface to a second region cf a fil.T\ surface, 
wherein the seal is fom>.ed by heading the regicns to a-, leas-, their 
respective seal initiaticn -.erperatcres . Tne heating can be 
per*fcrr.ed by any cne sr r.crs cf a wide varis-.y cf -anners, such as 
using a heated bar, hot air, infrared radiation, ultrasonic 
seeling, etc. 

As used herein, the terr. "barrier", and the phrase "barrier 
layer", as applied to filns and/cr filr. layers, is used with 
reference to the ability of a filr. cr fil- layer te serve as a 
barrier to cne cr more cases. Cxygen (i.e., C-) barrier layers can 
ccrnrise, fcr exer.?le, ethylene/vinyl alcchcl ccpclyr.er, polyvinyl 
chloride, pclyvinylidene chloride, polya-tide, polyester, 
oclvecrvlcnitrile, etc., as hncvn tc those of shill in the art; 
treferably, the oxygen barrier layer con-prises ethylene/vinyl 
alcohol copcl:-.er, polyvinyl chloride, poly/inylidene chloride, and 
nclvenide; r.cre preferably, vinylidene chloride/nsethyl ecrylate 
copoliT>er, as known to those of si-ill in the art. 

AS used herein, the phrase "abuse layer", as well as the 
phrase "puncture-resistant layer", refer tc an outer film layer 
and/cr an inner film layer, so long as the filx layer serves to 
resist abrasion, p-uncture, end ether pote.-.tial causes of reduction 
of package integrity, as well as potential causes of reduction of 
package appearance quality. Abuse layers can corprise any ?olyn>.er, 
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s= -cr., » -.h. politer «r.-.r-b.t.s tc ecr.i.v.r.5 an xr...=...v c.a 
"."/=- a. a-.=esran=e goai; preferably, .b... l«ye" c=r.,r:» 
1 a-, laas-. on. «.e=Ser s.Uc-.ed iron, the sro.r 

."r"X' .rc/a:pha.cl»iir. copolp.r having a «r.si-.y =! 
rr:;:; % r^ o^S, rcp.,U.a/.-..,.a=. copo^ynar, po.y.r..., 
ly.en vinyl ac..a„ c=pol,™r, .-..yi.n./---^Vi -y-';' 
!rnl V-,.- anS athylena/butyl acrylat. copo;iT,.r, a.c. as knovr. -.0 
: ; ; 'ik':^ — e-..y:ana/vinyl ace.a-. 

ar.d .-.hy:er../a-pha-o:a£ir. ccp=:;...r h.v.r.; a =a--s.--, =- 
.- O.Sl --0 c.»; .-.ii: .ere pra!ara.:y, .S. ab=» .ayer c: 

ar.d C-l= weigh-, percer.-. — .-i, s — - 



^;;;:~.rh.vi.= e vi.y: .=e.e^e ccn.e.. of 9 percent. 



......... a=use layer of .he p..ch f.lr c=.prises 8 = - ve.,..- 

. . . — •a-6/-"-v- £:etste 

rercer.-_ 

ci?c::-sr r.= .-.., - .- - Phrase •■c=re laye: 
is used herein, rhe ie...> ce , c. 

WW*..-'*-— — — ^ . , 

^.e cere layer cr layers provide ^he ru.ti.eye 



--S. refer ts any i"ernal filr leye: 
: on ocher ther. serving as 



c=r.pe--i=ili=e- for aiherir.c two layers to c: 



B., with 6 desired 

: cere laver or layers pit>.— v • 

..vel of st'rength, i.e., r.oculus, ar.d/:r orti^ 
stance, and/or specific izperneadility . 
.s used herein, the phrase "s.in layer" refers to an o.-. e 
•3.,.- a multilayer filx in pacKacing a product, tn.s sk... .a 
. :!;:; .0 ;buse. Accordingly, the preferred polymers tor 

" ^'l^l^y^r are .he s^e as the preferred polymers for the anuse 

'""'as used herein, the phrase -tie layer" refers to any internal 
^e-.e- ^.avins .he primary purpose of adhering two layers to on. 
30 Inc.;.e;. Tie layers can comprise any polyn.r having a polar group 

!; polar pol^^rs such as polya..ide and et.^yiene/v.nyl a c 
cpJl-er; preferably, .ie layers comprise at leas, one .e..,e. 
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selected frox the crou? cor.sis-.ir.c cf polyolefin, mcdiiied 
polvciefir., ethylene/viryl ace-.ate copslyr.er, modified 
erhvlene/vinvl ecerate copclymer. and hor.ocer.ecus erhylene/^l?^.e- 
c-efln coool^.er; r-ore preferably, tie layers cc-?rise at least one 
nterier selected fror. the croup consisting of anhydride Tnodifieo 
grafted linear low density polye-hylene, anhydride grafted low 
density polyethylene, hcniogeneous ethylene/alpha-olef ir. co?ol:...er, 
and anhvdride grafted ethylene/vinyl acetate co?olyr.er. 

AS used herein, the phrase "b-y. layer" refers to any layer or 
a filr. which is present for the purpose of increasing the abuse- 
resistance, toughnesc. -odulus. etc., of a r.ultilayer filx. 3u.k 
•avers cenerallv ccrprise ptl'-ers which are inexpensive re.ative 
nc" ether crli.rrers in the filr wnich prcvice sere specific ?--?=se 

cculus, etc. rreferably, bulk 



:^'.^l3'7c--"riE7F"clyclefin; xcre rreferably. at least one r.exier 
ielec-.ed fror. the group ccnsisting of ethylene/alpha-olef in 

polyethylene, enc linear .o- ce..=_... w-. 

ccn-ecn laver" , refer tc e layer c: £ r.ul-.ilayer filr. whicn is i 

, --o ---c/r.ea* in the nacr-.age ccrprism: 

iiln-.. fooc-ccntact/r.e£t-ccntcC-- layer is an cuter layer c 

n-ultileyer filr., in the sense t.-.at the focc-c-ntact/ntea-.- contact 

.. -i-ft -eat crcduct within the 
lever is m cirect ccn-a-- * — — - 

-.ac'.e=e. The f ood-contac-./n.ea-.-ccntact layer is an inside layer in 
"the sense that with respect to the' packaged food procuct/n^eat 
t:-oduc-., the food-contact/xeat-contact layer is the inside layer 
'(i.e., ir.nerr,ost layer) of the package,, this inside layer being m 
direct contact with the f ooc/r.eat. 

AS used herein, the phrase -f cod-contact surface" and "neat- 
contact surface- refers to en outer surface of a food-contact 
lever /xeat-contact layer, this outer surface being in direct 
ccntact with the focd/xeat vi-.hin the package. 
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A. use' herein, T/OH- refers to .-.hylene/viny; .I""! 
copo:J;.er EVOH inc:..es s.po.iii.^ or .ydroly.ed .-..yien./v:.,. 

acece-.e copc:j..ers, /^^^ ,,,,o:y,,s of 

.„ ethylene co»on=. e..- J ^^^ 

vinyl aceraie copol'jpe.s, o- oy 

. < w.,^-nivs's is oreferably at least 50* c-._ 

alcohol. The degree of hyd.olys.s is p.e 

r.ore preferably at least 85%. , _ 

^ ho-p'- -^e -e-n '•lar.ir.atior." , the terr. la-i..2-e , 
AS used hereir., ^..e -e.m p-- 



.Ur, or c-..-..r r.e-..rieU. Ler.inerior. car. =e a==or.p..s.,e. 0.. 
l.yers with adhesives, DC-nc 



la-inated filr.", refer to the process, ar.c 



srread coatir.g ar.c e^tr-sicr. coatir.c 
inclusive cf coextrudez -ultileye 



£-£ is 

- -----.fi c=r=riEir.= cr.e cr -:re t-e 



--^-e- terr. ••crier.ted" refers tc = rc--^-" 

As use= r.e.e..., g. g- elevated 

materia: which has oeer. s..e a. a.. 

:e (the orie.tati=. te™re. followed by^-.. se 
-..e c,.et=hec co.f iguratio. by coding t.e .ater.c. 

* . -1.^ s--e-=hed dir.er-sicr.s . -=-•■ 

c-,H=-sr.ticlly re-cir.-r.g s-.e. ^ . 

... ..-'-ctrair.ed, rnahnes.eo, cr.e...e- 

• *.--2-'o-. te-oerature, hec. s ?- 

-c-'a' nine r-acerie^ wO Its o.-e..-a..o.. - . ^..^^ 

.c..-a...- unstretched, i.e., pre-cr^en.ec 

= s crcduoed a_n«.ost to — e o._,-..e- - „ -ce^ 

- .i^..'a-'.. --e terr: 'or.er.tec" , as -se- 

diniensions. More partic-.-a... , -e _ 

• -f-'Ts wherein the orientatio.. ca.. — 

v^er^^n, refers to crier.teo f— xs, 

produced in cr.e or r.=re cf a varie-.y of :r.anners. ^ 
■ AS used herein, the phrase -orientation rat.o" -^::: 
^.,l^ . cation .rod.=t of the extent to which the p.astic --^ 
is ex.;nded in several directions, usually two direc-.icns 
; Il'etdlc: ar « one another. Expansion in the machine direction 
• he'reir. referred to as "drawing", whereas expa..sion m 
Ilansverse direction is herein referred no "J'— 
:-...s e..truded through an annular die, stretching is o..c-..e- b. 
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-blowing" zhe film zo produce a bubble. For such fil-T.s, drawing is 
obtained by passing the filr. through two sets of powered ni? rolls, 
with the downstrearr. set having a higher surface speed than the 
upstrear. set; with the resulting draw ratio being the surface speed 
of the downstreani set of nip rolls divided by the surface speed of 
the upstream set of nip rolls. The degree of orientation is also 
referred to as the orientation ratio, or sorretizes as the "racking 
ratio" • 

As used herein, the terr. "r.onon':er" refers to a relatively 
sir.tle corpound, usually containing carbon and of low molecular 
weight, which can react to fcrr a pcli.rr.er by cor±rining with itself 
cr with c-her similar rclecules cr ccr.prunds. 




copcli-ers, terpclyr.ers, etc. In general, the- layers cf a film can 
consist essentially of a single pcl~er, or can have still 
additional pcl\T.ers together therevizh, i.e., blended therewith. 

As used herein, the tern. "hcrrr:l%Trer " is used wi^h reference 
zo a tclyzer resulting from the pcl~ericaticn cf a single monomer, 
i.e., a polymer consisting essentially cf a single type of 
repeating unit. 

AS used herein, the term. "coptl~er" refers to pcl:"ers fcrm.ed 
by the pclym.erination reaction cf at least two different monomers. 
For exam.ple, the term -copolTOer" includes the ccpolymerizaticn 
reaction product cf ethylene and an alpha-olef in, such as 1-hexene. 
However, the term "copolymer" is also inclusive of, for exam.ple, 
the copolynerization of a mixture of et.hylene, propylene, 1-hexene, 
and 1-octene. 

As used herein, the term. -pcl\-m.eri=ation" is inclusive of 
hcmcpolyr.eri2aticns, ccpclymierizaticns, terpol%T.eri2aticns , etc., 
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a-,- ir.cl.des all types of cop=lir,eri=a-.ions suet as random, era;-, 
: =;, etc. :n general, .he poI,,ers in the fii=s used . 
a==c-dar.« wi-.h the present invention, can be prepar d in 

ordance with any suitable polymerisation P"oe- 
slurry pclymeritation, gas phase polyBerizar.on, and hx;h pressure 

polYir,eri2ation processes. 

S^u-y polymerization processes generally use stperaf.os?he..c 
P-essu^'s L ter-perattres in t.he range o£ O'-IOO-C. In . slurry 
=; Url»tion, a suspension ci solid, particulate poly..er . 
:„i:.ed in a licuid polymerization »eclur. to whic. are accec 
e-hvler.e and corior.oners, and c.e.. h/--c... , 
licuic er.p:cyec in the pci.T.er.cs--- 



;^ hv^-ccarbcr. such as roluene, 

*ber.ier.e or xylene. ...e 

ccnditior.s of pcynericctio.., a... ...c„y-.y 



hexane or roiuer.e i 



£ er.: 



^^e"erarlv, hexa: ... 

gas-phase polyr.eriia-.icr. process uti.izes 



A.terna-.vc-jr / ^"^^ r - - 

superarr.cspheric pressu 



:re and ze-?ereture in the range of aoc 
5C^-:20*C. Gas phase polv-merinatio 



can be perfcrnec in e stirrec 

i;iii2ed bed of catalyst 



:d product particleS; in a pressu: 



vess 



separation of product particles .ro 

. ' -.^e r-v-v-e-*, cor.cncr.er, hydrogen and an mer 
rtec cases. ^ ^ 



el adapted to permit the 



diluent gas such as nitrogen ca: 
as to 



be introduced or recirculatec so 



„ oaintein the particles at temperatures of SO'-l^O-C. 

-iethvialur^nur. may be added as needed as a scavenger c. .ate., 
;;vgen', and other impurities. Poly..er P-^^; " 
co-tir.uously or senicor.tinuoasly, at a .a.e su.a c 
c 'n ant product inventory in the reactor. After poly^er.zat.on 
nd deactivation of the catalyst, the product polymer can b 
recovered by any suitable ..eans. It conc-.ercial practice, -he 
lolyr^er produc-. can be recovered directly fror the gas p..ase 
:»ctor, freed of residual .ono.er with a nitrogen purge, end usee 
without further deactivation or catalys: 



re-oval . 
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Kich pressure pclyr.erisacicr. processes utilize a catalyst 
system cor.prising a cycicper.tacier.yl-trar.siticr. r.etal co-pcur.c and 
ar. elur.3xar.€ ccmpour.d. It is ir.pcrtant, in the high-pressure 
process, that the poi}T.eriraticn temperature he above about 120=C., 

£ but below the decoTrpcsition temperature of the pcl^'mer product. It 
is also ir.portanr that the pol\Tr.erication pressure be above about 
500 bar (kg/cn:^). In those situations wherein the molecular weight 
of the poliT.er product that would be produced at a giver, set cf 
operating conditions is higher than desired, any of the techniques 

G known in the art for control of molecular weight, such as the use 
of hvdrccen or reactor tem.perature, mtay be used in the process of 




ccpcl~er= which are terpcl}-m.ers , cuadripcl—ers , etc, preferahly 
the first mrncm.er ccpcli.-m.erices in a higher weight percent than the 
second monomer,- and tne second r.onomer copol*.— erines in a hicner 
weight percent than the third mcncm.er, etc. 



25 As used herein, copol^Trers are identified, i.e, nam.ed, in 

terms of the r-cncmers from which tne copol}T.€rs are produced. For 
exam.ple, the phrase "propylene/ethylene copol\'mer" refers to a 
ccpcliT.er produced by the copolj^-ericaticn of both propylene and 
ethylene, with or without additional com.cncr.er ( s ) . A copol}n:;er 

3C com.prises recurring "polynierioation units* derived from the 
m.onom.ers from which the copol\Tter is produced. 

As used herein, the phrase ^pcljtr.erization unit" refers to a 
unit cf a polr:zez, as derived from a m.onom.er used in the 

14 



etir. 
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polyneri=a-.icr. reac-on. For exar.ple. the phrase "alrha-c 
pc-yTr.eri2a--icr. units" refers ro a unit in, for example, ar. 
e'-yiene/al=ha-clefin co?ol;-n.er, the polv.:.eri=a-.ion unit beir.c that 
-Z'es'due- wkich is derived fron the alpha-olefin n.onor.er after it 
/ea-rs to becoxe e portion of the pciy:r.er chain, i.e., that pcrtior. 
of the polyrner contributed by ar. individual alpha-clefin mcr.cre 
a^te- reacts to become a portion cf the polymer chain. 

\'s used herein, terT.inoiog%- er.?loyir.= a V" with respect t 
..e c-»-=-al identity of a copclyr.er (e.g., "an ethyle-e/a.rr.a- 
;'*o-in c=tol:.-:T.er-), identifies the coror.ozers which are 
cooolvreri^ed tc produce the copolymer. As used herein, "e.hyle.e 
alpnalolef.n ccpclyr^er" is the equivalent c: ••ethy:ene/a:tna-:.e:.n 

"■"''"ic". = e= herein, the p.nrase "heterccer.etus pc-.-er' refers tc 

reaction rroducts cf relat-.-ely vide vsrUticn in 

relatively vide variet-cr. in ccr.pcsiticr. 
el pcl:.~ers prepared, ftr exar.ple, using 



r.clecular weight 
distrid.tion, i.e., typi 



ccr.ver.tional Ziecler-Nette cata.ys.s = 

Ln various layers of the filr used in the present ..ven.ic. 



usef.-^ 



are' a few exceptions (such as T.:.:-?. C 
;;h-;-e;e/alpna.clefin ccpolyners prcducec =y Mitsui Petr==ne.i 
corporation,, heterogeneous ?ol:t.ers typicallv ccntam a re.at.v 



^w. c w.. / / . 

v^-^'- va--tv cf chain lengths and ccn.onorer percentages. 

p. .-s^d herein, the phrase "heteroge.-.ecus catalyst" refers to 
a ca-a-vs- suitable for use in the poliT.erization of heterogeneous 
ool..-ner's. as defined above. Heterogeneous catalysts are cor.pr.seo 
;eve-al kinds of active sites which differ in Lev.s ac.c.ty anc 
sle-'c e^v-or-T.ent. Ziegler-Natta catalysts are heterogeneous 
cMlysts. Exar.=les of 2iegler-Natta heterogeneous syster.s inc.uoe 
.e^al halides acniva-.ed by an organo..etalli= co-catalyst, such as 
t^tatiu::. chloride, optionally containing .T.agnesiur. chlor.ce, 
c^^nlexed to trialkyl alu-nun., as is disclosed in patents such as 
•,.s'. patent Ho. 4,302,565. to GOEKI, et. al., and U.S. Patent No. 
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4,302,566. ro KAROl, er. al . , both of which are hereby 
ir.ccrporated, in their enrireties, by reference therero. 

As used herein, the phrase "ho-oger.ecus pol-j-ner" refers to 
pclyraerization reaction products of relatively narrow mciecular 
weight distribution and relatively narrow conposition distribution. 
Kornogenecus polymers are useful in various layers of the multilayer 
filir. used in the present invention. Hcncqenecus polymers are 
structurally different fror. heterogeneous polymers, in that 
hor-ocenecus polvTiers exhibit a relatively even sequencing of 
ccr.or.cr.ers within a chain, a rirrcring of sequence distribution in 
all chains, and a sir.ilarity of length cf all chains, i.e., a 
~s.rz:z-*ez -slerular weight distributicn. rurtr.srr-re, hcr.ocsr.scus 
rrli.-.ers are typically prepared using retallccsne, cr other sincle- 
sit'e type catalysis, rather than using Ciegler Satta catalysts. 

Mere particularly, hc-crenecus ethylene/alphe-olef in 
cspolyr-ers r.ay be characterised by cne or r.=re methods h.-.owr. to 
those cf sicill in the art, such as r.cleculer weight distribution 
(M /M.), c=r.position distribution breadth index (CDBI), and narrow 
melting point range and single r.elt pcint behavior. The r.cieculsr 
weight distribution (K./K^), also Known as pelytispersity, r.ay be 
deterr.inec by gel perr.eation c.hrcr.atcgrephy . The hcr.ocenesus 
ethylene/alpha-olef in cc?ol:.-ners useful in this invention generally 
has (K /M.) cf less than 2.7; preferably fror about 1.9 to 2.5; 
n:cre preferably, fror. about 1.9 to 2.2. The co-position 
distribution breadth index (C-BD of such hcr.ogenecus 
ethyiene/elphe-olefin copol-jT.ers will generally be greater than 
about 70 percent. The CD3Z is defined as the weight percent of the 
copolyr.er r-olecules having a comcnoner content within 50 percent 
(i.e., tlus or isinus 50%) of t.he median total rolar contonomer 
content. The CDSl of linear polyethylene, which does not ccntain 
a coir.cncT:er, is defined to be lOOt. The Cozposition Distribution 
Breadth Index (CDBI) is deterr.ined vie the technique of Temperature 
Rising Elution Fractionation (T?J:?). CZzZ determination clearly 
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d^s--5uishes the honogeneous copoly:ners usee ir. the preser.-. 
invention (narrow composition distribution es assessed by C^b: 
val-es generally above 70%) froi. VLD?£s available ccr.T.ercie..y 
which generally have a broad composition distribution as assessec 
by CDB: values generally less than 55%. The CD3I of a cc?olyn>er .s 
readily calculated fron data obtained from techniques known in tne 
art, such as, for example, temperature rising elution fract.cnat.cn 
as described, for example, in Wild et. al., ' ■ 
^.y, ... . vol. 20, p. 441 (1962). Preferably, the homocenec-s 
e-v.-e-/al=ha-olefin co?oly:ners have a CZSl greater tnar. a=5u-. 
70%'" i.e., "a C3B: of from about 70% to 99%. In ceneral,_ tr.e 
•.^-o— ecus ethvlene/alpha-clefin copolv^.ers in the r.u.ti.cyer 
---.e ::resent invention alsc exhibit = relatively nerrcv 
ll"rir.= otin-. range, in comparison vi-.h "hetercgenecus c=?=l-ers--, 
i.e., oc'l%Tr.ers having a CDS! of less than £5%. ?re:era=.y, -...e 
. . ^^.^ /. e*. cctGl'.rr.ers exhibit an essentia. .y 

•.g---o-o<--.:s s-hviene/cip..a-c-e--.. 

■sin;;^; r.e:-.ir:s poir.-. char.c-.eris-.ic, .i-.i e 
I" ), as determ-inec by DiZteren— a. s.a r 

.I'c- a-=- iO'Z to ::0«C. preferably the hcmccenecus ccpclirrer has 
"a'-SC peak T. of from about ec'C to ICO'C. As usee herein, ^the 

• r-c'-'-c ocint" r.esns tnat et least a-s-. 
-■--act "essenti£--V smc-e ir.s ^ 

ra-»-=a' ccrres5cncs zc a single T, peak at 
80%, by weignt, c. u..e ma a. - _ 

a >e-t.-ature within the range of from about eCw .o ... a..- 
es:e;;;::ily no substantial fraction of the material has a peak 
meltinc tcint in excess of about -5 w., as c— . 
anaH-'s.' DSC measurements are made on a Perkin E.r.er Sys.em , 
The;;.'al Analysis System. Melting infonr.ation reported are seconc 
.elting data, i.e., the sam.ple is heated at a prograr..ed .a e o 
10»C./min. to a tem.perature below its critical range. T.he sa...,-e 
is then reheated (2nd melting) at a progran=:.ed rate of^ lC«C/r..n. 
-he c-sen=e of hicher nelting peaks is cetrixer.ta. to ...m 
Properties such as haze, and com.pror.ises the chances for mean.ncru. 
'Iduction in the seal initiation tem.perature of the final film. 
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A hcT.ocer.eous ethylene/alphe-clef ir. ccpolyner can, ir. general, 
be preoared'by rhe co?clj-neri=a-.io- of e-.-ylene ar.c any cne or more 
a^pha-oiefir.. Preferably, the alpha-clef in is a Cj-Cj, alpha- 
xcnoclefin, r.cre preferably, a C,-C„ alpha-rcnoclefin, still more 
5 preferably, a C.-C^ aipha-r.cnoolefir.. Still r.ore preferably, the 
alphe-olefir. conprises az least cne merjer selected froir. the group 
consisting of butene-1, hexene-1, and oc-,ene-l, i.e., 1-burene, 1- 
hexene, and 1-octene, respectively. .Mos-. preferably, the alpha- 
clef in comprises octene-1, end/or a ble.-.c of hexene-1 and butene-l. 
:0 Processes for preparing and using hsr.ccenecus pcly:r.ers are 

cisclcsed in U.S. ?a--enr No. 5,206,075, U.S. Patent Nc. 5,241,031, 
and'pCT :n-.ernacional Applica-.icn WC 92/Z2:9l. each ci which is 
-ersbv inccrocrsred by reference -.hereto, in its entirety. Further 
details' regardi.-.= t.he prcducticn and use cf hcr.cceneous 
• 5 ethvlene/alpha-clef in ccpcl-ers are disclosed in ?:t Internaticncl 
r.b'liceticn Kurier WO 9C/C2414, end ?rT Internaticnal Publication 
Kurier w: s3,'C2CS3, both cf which designate Exxon Che-ical Patents, 
In^'Is the Applicant, and bc-.h of which are- hereby inccrpcreted hy 
reference thereto, in their respective e.ttireties. 
2c Still another genus of hcn.cce.-.ecus ethylens/alcha-clef in 

cr=cl%T.ers is disclosed in U.S. Patent £,"2,236, tc LAI, et. 
a-'., and U.S. Pste.-.t No. 5, 176, 272, tc '^.Z. et. al., both ci which 
are' hereby i.tcor?orated by reference chereto, in their respective 
entireties. 

2= As used herein, the pzz&st -hcrcgeneous catalyst" refers to a 

catalyst suitable for use in t.he ?sl;T.eri2£tion cf hcr.ogenecus 
polvr'ers, as defi.ied abcve. Kor-ogeneous catalysts are also 
referred to as "single site catalysts", cue to the fact that such 
catalysts typically have only one tj-pe cf catalytic site, which is 

30 believed to be the basis for the homogeneity of the polymers they 
catalvre the polynerioation cf . 

is used herein, th.e terr. "pclyciefin" refers to any 
poliT.eri=ed olefin, which can be linear, branched, cyclic. 
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alipha-.ic. arona-ic, substituted. cr unsubstituted. More 
specifically, included in the terw polyolefir. are hoHiopolyiTiers of 
olefin, copolyners cf olefin, copol}-mers of an olefin and an ncn- 
olefinic ccr.onoiner copoly::ierizable with the olefin, such as vinyl 
nonomers, modified polymers thereof, and the like. Specific 
exainoles include polyethylene ho1r.opoly7r.er, polj-propylene 
homo'oolyner, polybutene, ethylene/alpha-clef in copolymer, 
propvlene/alpha-olefin copolyr.er, buter.e/alpha-olefin copolyn^er, 
et.hylene/vinvl acetate copoly:r.er, et.-/lene/ethyl acrylate 
cooci-/r,er, ethylene/butyl acrylate copoIvT-er , et.-yler.e/nefr.y: 
ac"ryl*ate copolymer, ethyler.e/acrylic acid ccpolyrr-r, 
ethvler.e/T.e-.hccrylic acid cc?c:%^.er, modified pclyclsfir. resi.-., 
*:r>er resin, ocl-.T-.ethylpentene, etc. Modified polyolefir. resir. 



is inclusive cf r.odified poliTT.er preperec by cc?c:%T7;eririr.g -r.e 



:r coccl%^.er therecf wi^h an ur.sa'urctec 



carboxylic acid, e.g., maleic acid, fu.T.aric acid cr the like, cr a 
derivative therecf such as the anhydride, ester cr r.etal salt cr 
the like. It could also be obtained by incorporating into the 
ciefin ho-=?=l-er or copclyT.er, en unsaturated carboxylir acid, 
e.g., r-aleic acid, fu.T.aric acid cr the like, or a derivative 
therecf such as the anhydride, ester or .-etal salt or the lil'.s. 

AS used herein, terr.s identifying poli.T.ers, such as 
••oolya-ide", "polyester", "polyurethane" , etc. are inclusive of not 
pcly-ers cor-prising repeating units derived from monomers 
knowr.'to pcliT.eri=e to forz. a polym.er of t.he na.T.ed type, but are 
also inclusive of comcnomers, derivatives, etc. which can 
copolyr-erite with monomers known to polymerire to produce the na.T.ed 
polymer. For example, the term "pclyar-ide" encompasses both 
oolvmers co.Tprising repeating units derived from monomers, such as 
caprolactar-, which polymerize to form a polyamide, as well as 
co?oly:r.ers derived from the copolymerization of caprolactar. with a 
comcnomer which when polymerized alone does not result in the 
fom-.aticn of a polyar.ice. rurt.herr.ore, terms identifying polj-mers 
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are alsc inclusive of mixtures, blends, ere. cf such polymers with 
ocher polyners f a different type. 

As used herein^ the phrase "riocifiec pclyr.er", as well as more 
specific phrases such as "modified ethylene/vinyl acetate 
copolyn^.er", and •modified polyolefin" refer to such polyners having 
an anhydride functionality/ as defined inmeciately above, grafted 
thereon and/or copolysierised therewith and/cr blended therewith. 
Preferably, such modified pclyr.ers have the anhydride functionality 
grafted on or pol^Tierized therewith, as opposed to merely blended 
therewith* 

As used herein, the phrase "anhydride-ccntaininc pcl\':r.er" and 
"anhycride-r.cdif iec pcliT.er", refer to cne or xcre of the 
fcllowinc: (1) pol\T.ers obtained by copcl-.Terining an anhycride- 
ctntaining r.onc-er with a second, different rr.cnc-er, and (2) 
anhydride grafted ccpcl\'n:ers, end ^2) a r.ixture cf a poli.T.er and en 
anhydride-containing cor.pcund . 

As used herein, the phrase "ethylene alpha-clef in ccpolyn-ier " , 
and "ethylene/alpha-olefin ccpol:.T.er " , refer to such heterogeneous 
raterials as linear low density polyethylene ^IIDPE), and very low 
and ultra low density polyethylene (V1Z'?£ and U13?E;; and 
homogeneous pclyniers such as rietallccene catalyned pol\-r.ers such as 
EXACT (TM, resins obtainable fror. the Exxon Cher.ical Co-psny, and 
TAFME?, (TMy r-esins obtainable fror the Mitsui ?etrccher.ical 
Corporation. All rhese materials generally include copclyniers of 
ethylene wich one or more ccr.onor.ers selectee fror. C^ tc C.j. alpha- 
olefin such as butene-1 (i.e., 1-butene), hexene-1, octene-1, etc. 
in which the molecules of the copclyir,ers cor.prise long chains with 
relatively few side chain branches or cross-linked structures. 
This molecular structure is to be contrasted with conventional low 
or medium density polyethylenes which are more highly branched than 
their respective counterparts. The heterogeneous ethylene/alphe- 
olefin conmonly known as LLDPE has a density usually in the range 
of from about 0.91 crams per cubic centimeter to about 0,94 grams 



• e-.hylene/al?5:e-oiefin copolymers, such 

per cubic cer.r.nerer. O.^jr y ethylene/alpha-olef in 

as the long c axn . hed . J ^^^^^^^^ ^^^^^^^^ ^^^^^ 

copolymers -"^^^^^ i,,lu.ed as another type of 
ATFINITY cooolymer useful in the present 
5 homogeneous ethylene alpha-oxe 

invention. ene/alpha-olef in copolyr.er conprises a 

in general, the e...y.en ^ , ^f fror. about 80 to 

<-an the copolymer .bZa—O" o- 
' copolymer resulting -on P 

9S weight percent ---- ef in copc-^.er comprises 

^0 olefin, preferably, the ethylene/a.p..a o_-e- ? - 

e copol^er resulting fro. the -------^^^^ ^^^^^ 

05 veigr.-. percent e-.hylene anc = -o - 

. ... ..-ases "inner layer" an= -incernal layer" 

:/7l..-: lever filr.. having both of its 

:= refer t= any layer, c. a — - ; _ ,,e filr. 

rrincit.: surfaces c.re=-.ly ^^.^^^ „ 3,, .il:,, 

As used herein, -..e ^ — -cical surfaces 

- --i^ vav^-c less then two o. --s . 

laysr cr zilrt. hav_*.g -es- . ^ . .-^e fil". -he phrase iS 

c:.rec..j a , jr;-^s ruin-ever f-.n'.s, 

:0 inclusive of "V^^^;^' has "a principal surface 

there are two ourer .aye.s, ea... c ^ ^.,:,;:aver filr.- It. 
adhered to only one o'.her c 
---c^eyer filr.s> there is only one laye. , ---- 

' . ^v,.. re--rer of its two pr-nc.^a. sL.-a— 

ou-.er layer m tha. ne.-..e. 

,,,„ec refers 
AS used here — , t"- 



30 



AS used herein, t.".e pu-"^ ' ^v.,ch is closest 

Iff. packaging a produ--, w..-c.. -s 

aver, of a ir.ultUaye- . ^ ^^.^^ :r.ultilayer 
;o the product, relative to the o...er lay 



film 



. nh-ase -outside layer" refers to rhe ou-e. 

AS used herein, the pn.ase ou farthest 
- . -..^^Uave' film oackagmg a produc, - 

layer, or a m. laye- . .vj^ ^ultilaye: 

^. r.-n-'-e- r-eiative to the o_ne- ^ayc 
from the pros-c^ .e-c — 



AS usee hereir., '-he terr. "achered" is inclusive cf films which 
are direccly adhered to one ar.ccher usir.g a heat seal or other 
means, as well as filr-s which are adhered to one another using an 
adhesive which is between the two fil-s. 

As used herein, the phrase "directly adhered", as applied to 
filir. layers, is defined as adhesion cf the subject filr. layer to 
the obj'ect fiir. layer, without a tie layer, adhesive, or other 
lever therebetween. In contrast, as used herein, the word 
"between", as acrlied to a filr layer expressed as being between 
twc other specified layers, includes bcth direct adherence oi the 
Isver between tc the twc ether levers it is between, as 
incl-dinc a lac;; cf direct adnerence ts either cr bcth cf 
zr.e twc ctner layers the subject layer is between, i.e., cne cr 
-rre adt^t.-.al layers can re ir.tcsed between t.-.e subject leyer and 
cne or r.cre cf the layers the subject layer is between. 

:he terr. "extrusion" is usee with reference to 
.-•« -n-Tinc ccntinucus s.tapes by fcrcinc s noiten 
■ -j-.rcuch a die, fcllcwec by' cctlinc cr checical 



subject 
well as 



AS use- ., 
prccei 



r.inc. :-T.edi£tely prior tc extrusicn tnrcucn tns c:.e, -.r.s 
relatively hich-visccsity pcli-Teri: r.sterial is fee intc e rotating 
screw of variable pitch, i.e., an extruder, which fcrces the 
rsl-.-eric -ateriel through the die. 

As used herein, the terr. "ccextrusion" refers to the process 
cf extruding twc cr r.cre r.eterials through a single die with two or 
rcre orifices arrenced so that the extrudates -erge and weld 
together intc a le.-inar structure before chilling, i.e., quenching. 
Coextrusion can be er.ployed in filr. blowing, free filx extrusion, 
and extrusicn coating processes. 

AS used herein, the phrase -n:£chi.-.e direction", herein 
abbreviated 'MS", refers to a direction "along the length" of the 
■p^'r., i.e., in the direction cf the filr. as the filr, is formed 
during extrusion and/or coating. 

AS used herein, the phrase "transverse direction", herein 
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abbreviated "TD", refers to a direction across the fil~, 
perpendic-lar to the machine or longitudinal direction. 

As used herein, the phrase "free shrink" refers to the percent 
dimensional change in a 10 cm x 10 cm specimen of film, when 
subjected to selected heat, as measured by ASTK D 2732, as knowr. to 
those of skill in the art. 

Although the majority of the above definitions are 
substantially as understood by those of skill in the art, one or 
more of the above definitions may be defined hereinabove in a 
manner differing from the meaning as ordinarily understood by those 
of skill in the art, due to the particular description herein cf 
the present invention. 

;.*thcuch the films used in the patch bag acccrdinc to the 
presen- invention can be mcnclayer filr.s cr multilayer filr.s, t.-e 
"catch bag comprises at least two filrs laminated together. 
Freferihly, the patch bag is comprised of fil.T.s which together 
ccm-::rise a total of from 2 to 20 layers; more preferably, from 2 tc 
layers; and still more preferably, from 4 to 5 layers. 

In general, the multilayer filr,(s) used in the present 
invention can have any total thickness desired, so long as the film 
rrtvides the desired properties for the particular packaging 
"cpereticn in which the filr. is used, e.g. abuse-resistance 
(especially puncture-resistance), modulus, seal strength, optics, 
etc . 

Ficure 1 is a side-view illustration of a preferred patch beg 
21, in a lay-flat position, this patch bag being in accord with the 
oresent invention; Figure 2 is a cross-sectional view of patch bag 
*21 taken through section 2-2 of Figure 1; Figure 3 is a. cross- 
sectional view of patch bag 21 taken through section 3-3 of Figure 
1; and, Figure 4 is a cross-sectional view of patch bag 21 taken 
through section 4-4 of Figure 1. 

Viewing Figures 1, 2, 3, and 4 together, patch bag 21 
ccmprises bag 22, front patch 24, and seccnd patch 25. Patch bag 
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2^ has primary end-seal 26, a pluralicy of su??lex.ental eiid-seals 
28, ooen too 30, firsr bag side edge 32, and second bag side edge 
34. Front patch 24 has front patch side edge 36. second patch siae 
edge 38, patch top edge 40, and patch bottor. edge 42. 

5 n.at po-tion of bag 22 to which front patch 24 is adhered is 

-covered-, i.e, protected, by front patch 24. Upper and lower end 
portions of patch bag 21 are not covered by front patch 24, m 
' orde- that a strong factory end seal can be -ade through beg 22, 
w^-hctt hevinc to seal through front patch 24. A seal of bag 22 

- 0 n.ace through front patch 24 is weaker than sealing through only bag 

. ^ ... -^or: Wo seal cuicitlv in rhe packing 

because, c.ven "-.e neec 

^I.'.-^l.--e, Vne lower rate cf .heat transfer through the ccriined 
b"a=""anrta'tch results in the seal being forr.ed at a lower 
rsr.?erature than would otherwise occur, resulting in a relatively 

1= weaker seal. 

. ; c -i^-e— al seal is -ace bv sealir.c rhroucr 

---o-*o='tcr24, wherein an inside surface cf a. tube, fror which bag 

fc-ed, is sealed to itself at the plurality of interr.ittent 

s-a-- 28. This interr-ittent sunt ler.ental seal, as illustrated m 

20 Fig--re 1, is rade up cf five separate intermittent seals 2S, whicn 

are substantially paralle. to =ctn front -a-.. - e-,. ^. 

well as prirary end-seal 26. The interr.ittent supple-.ental seal 

^..-^ ^'■a'-f^'' 'js-c'- bac 21 fror. extending 

serves to keep a procuct p.acec v jc— . -ol, ^. 

r- A'> r-«»'erv keesinc bones in the 

downward past patch bc--c... e_-e 'i-, . 

2= rrocuct frcr. puncturing through the uncovered lower portion or the 

. * «u„ B-a-"" en-^ntal seal orevents the 

bag. Furtnerr.ore , the ir.terr. e..- s-^--- e:r.— e- 

product fror. atsplying pressure to primary end seal 26, thereby 
r'educinc the chanc'e that pri-ary end seal 26 will fail. 

-he intermittent su?pler.ental seal is preferably coniprised of 
30 -or about 2 to 20 individual seals, with each individual seal 
preferably having a length of fror. about 0.1 to 8 inches; more 
preferebiv C.l to 2 inches. 

Fig-ures 2, 3, and 4 illustrate both front patch 24 as well as 
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back parch 25 on a back side, i.e., "rear sice", of parch bag 21. 
The designaricns of "front" and "back" /Tear" are merely with 
respecr to that side of patch bag 21 which is up when patch bag 21 
is in its lay-flat position. Although the two patches need not be 
the sanie size and need not be substantially aligned with one 
another, preferably the patches are substantially the sanie size, 
and preferably the patches are substantially aligned with one 
another. As can be seen fror. Figures 2, 3, and 4, since patch bag 
21 has a Sj~errical cross-secrion, which c: rhe twc parches is the 
"front patch" and which is the "back patch" is ariirrery, depending 
upon which side of rhe bag is the "frcnr" when the bag is placed in 
its lay-flar pcsirion. 

Preferabl*// rhe filrr* srock frcrr. wnich rhs 3crchs^ cur ha* 
a roral rhickness of fror. abcur 2 re S rils; rcre rreferai^ly, frcr 
abcur 3 tc 6 r.ils. 

Figure 5 illusrreres a cross-secricnal view cf preferred 
r.lrilayer fiir 44 fcr use as rhe srock r.ererial fror which parches 
24 and 25 ere fomed, Mulrilayer filr. 44 has a physical srrucrure, 
in terr.s cf nun±>er of layers, layer rhickness, and layer 
arrancemsnr end orienraricn in rhe parch bar, and a cher.ical 
co"po£iricn in rerms cf the various pol}T.ers, ere. rresenr in each 
of rhe lavsrs, as ser fcrrh in Table I, below. 



layer lever 
desig- thickness 
nar icn lever funcricn cherical idenrirv frr.L 1 s ^ 

30 46 ourside layer Bl% IIDPZ #1; 10% EVA *l; 2.0 

& puncrure- 3% anriblock -tasrerbarch #1 
resistant layer 



48 tie layer EVA #2 0.7 

50 inside layer 67% Lir-PE #1; 10* EVA #i; 2.0 
& puncture- 3% anriblock inasrerbarch #1 
resistant layer 
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LLDrS «1 was DOWLSZ 2045 (TM) linear low density polyethylene, 
obtained fror. the Dow Chemical Cc-pany of Midland, Michigan. EVA 
#1 was SLVAX 3128 (TK) ethylene/vinyl acetate copolymer having a 9% 
vinyl acetate content, obtained fror. E.I. DuPont de Ne-ours, of 
Wilmington, Delaware. 2VA 12 was SLVA>: 3175 GC (?M) ethylene/vinyl 
acetate copolymer having a 28% vinyl acetate content, obtained fror. 
E.I. DuPont de Ne.T.curs, of Wilr.ingtcn, Delaware. Antiblock 
masterbatch II was used in either of two different grades. The 
first grade, a clear aasterbatch, was a nasterbatch known as 10,075 
AC? SVLCID CON'CEN'Tr.-.TE (?y.) obtained fro- Techncr Apex Co. cf 
Patfucket, Rhcde Island. The seccnd grade, a crer.e cclcred 
-£sterbct=h, was a -asterbEtch l-.ncvr. as IPC 9c:iC C?.z:-y. COLO?. 
c:;i':i:;T?-:^TE (T.M.. , elsr obtained frc.T. Technor Ape.x Co. cf 



rc-f.;c>et, ?..-. Tne prir.ary difference between these tvs 
r.£Sterbetches is that cf cclcr, which is btth aesthetic, end 
potentially fun=tio.-.al in that phttcsenscr alig—.ent .T.eans fcr 
accurate registration cf the patches cn the bags can utilise the 
"o'o-e-ic- in the :ietch fcr detection cf the location cf tne patch. 

rirure 6 illustrates a sche.r.eti: cf a preferred process for 
prod-=i.tg the r-ultilayer filr cf Fig.re 5. In the process 
"illustrated in Figure €, solid pclvT.er beads (net illustrated) are 
fed tc a plurality cf extruders 52 (for si-tplicity, only cne 
extruder is illustrated). Inside extruders 52, the pcl%T:er beads 
are forwarded, celted, and degassed, following which the resulting 
bubble-free r.elt is forwarded into die head 54, and extruded 
through annular die, resulting in tubing 56 which is 5-40 r.ils 
thicic, n-.cre preferably 20-30 nils thick, still ir.cre preferably, 
about 25 nils thick. 

After cooling or quenching by water spray fro.T. cooling ring 
58, tubing 56 is collapsed by pinch rolls 60, and is thereafter fed 
through irradiation vault 62 surrou.tded by shielding 64, where 
tubing 56 is irradiated with high energy electrons (i.e., icniting 
radiation, fror, iron core transfcrr.er accelerator 66. Tubing 56 is 
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guided through irradiation vault 62 on rolls 68. Preferably, the 
irradiation of tubing 56 is at a level of about 7 MR. 

After irradiation, irradiated tubing 70 is directed over guide 
roll 72, after which irradiated tubing 70 passes into hot water 
bath tank 74 containing water 76, The now collapsed irradiated 
tubing 70 is submersed in the hot water for a retention time of at 
least about 5 seconds, i.e., for a time period in order to bring 
the film up to the desired temperature, following which 
supplemental heating means (not illustrated) including a plurality 
of steam rolls around which irradiated tubing 70 is partially 
wound, and optional hot air blowers, elevate the temperature cf 
irradiated tubing 70 to a desired orientatior. temperature or frcr. 
about 24C*?-250'=*F- Thereafter, irradiated film 70 is directed 
through nip rolls 76, and bubble 6C is hlovr. , thereby transversely 
stretching irradiated tubing 70. Furthermcre, while being blown, 
i.e., transversely stretched, irradiated film 70 is drawn (i.e., in 
the longitudinal direction) between ni? rolls 78 and nip rolls 86, 
as nip rolls 86 have a higher surface speed than the surface speed 
cf nip rolls 78. As a result cf the transverse stretching and 
Icngitudinal drawing, irradiated, biaxially-oriented , blown tubing 
film 82 is produced, this blown tubing preferably having been both 
stretched at a ratio of from abcut 1:1.5 - 1:6, and drawn at a 
ratio of frcm about 1:1.5-1:6. More preferably, the stretching and 
drawing are each performed at a ratio of from abcut 1:2 - 1:4. The 
result is a biaxial orientation cf from abcut 1:2.25 - 1:36, m.cre 
preferably, 1:4 - 1:16. 

While bubble 80 is maintained between pinch rolls 78 and 86, 
blown tubing 82 is collapsed by rolls 84, and thereafter conveyed 
through pinch rolls 86 and across guide roll 88, and then rolled 
onto wind-up roll 90. Idler roll 92 assures a good wind-up. 

Preferably, the stock film from which the bag is formed has a 
total thickness of from about 1.5 to 5 mils; more preferably, about 
2.5 mils. Preferably the stock film from which the bag is form.ed 
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is a inultilayer filr. having fror. 3 to 7 layers; ir.ore preferably, 4 

layers. . 

Fig-^re 7 illustrates a cross-sectional view or preferred 

ir.u-t' layer filff. 52 for use as the tubing filir. stock from which bag 
21 is for:ned. Multilayer filr. 52 has a physical structure,' in 
terrts of nunier of layers, layer thickness, and layer arrangement 
Ind orientation in the parch bag, and a cheir.ical ccn.position in 
terrs of the various polynsers, e-.c. present in each cf the layers, 
&s set forth in Table ;:, below. 



-syer thickness 



7, c_. 



cu^sice lever 
& aruse layer 



barrier j.eyi 



C.56 



S6% v3-/y--. 

2% eooxicicec soybean oil; 
2% bu-?./y--./bu-y_i. ter?c:yr.er 



58 puncture- r! 



80% L13?£ 



sistant lever 20% Z2.-. *. 

60 sealant layer Z'Jk #1 
& inside layer 



0 .33 



EVA #1 was the sar.e ethylene/vinyl acetate ccpcli.-mer described 
above' ''OC/». #1 was SAPAN KA-134 (TM) vinylidene chloride/methyl 
acr-ylate cooolvmer, obtained fror. the Dow Chemical Company. The 
eooxidized soybean oil was PLAS-CHSK 775 (TM) epoxidized soybean 
0*^1, obtained from the Bedford Cherr.ical Division of Ferro 
Corpo-ation, of Walton Kills, Ohio. 3u-A/MA/bu-MA terpolymer was 
ME-AS-^V L-ICOO (TK) butyl acrylate/nethyl meth a cry late /butyl 
rethacr/late terpolj-ner, obtained fror. Elf Atccher. North ^..erica, 
-nc, 0-- 200G Market Street, Philadelphia, Pennsylvania 19103. S3A 
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il was EA 705-009 (TM) ethylene/butyl acrylate ccpolj-r.er contair.inc 
5% butyl acrylare, obtained froir. the Quantu- Chemical Con.par.y of 
Cincinnati, Ohio. Alternatively, E3A #1 can be EA 719-009 (TM) 
ethylene/butyl acrylate copolynjer, having a butyl acrylate content 
of 18-5%, also obtained from Quantum Cherical Company. 

Ficure B illustrates a schenetic of a preferred process for 
producing the multilayer fil^. of Fiyjre 7. In the process 
illustrated in Figure 8, solid polymer beads (not illustrated; are 
fed to a plurality of extruders 52 (for sixplicity, only one 
extruder is illustrated). Inside extruders 52, the ?c:\T.er beads 
are forvarced, T.elted, and degassed, following vhicr. the resulting 
bubble-free nelt is forwarded into die head 54, ar.d extruded 
through ar annular die, resulting in tubing 54 whio- is :G-3C -ils 
tn:.c>, -ore preferably 15-25 nils thio>. 

After coding or quenching by water scray frcr coolir.g ring 
58, tubinc 94 is collapsed by pinch rolls 6C, and is thereafter fed 
thrcurh irradiation vault 62 surrounded by shielding 64, where 
tubinc 94 is irradiated with high energ;/ electrons (i.e., ionicing 
radiation) frcr. iron core transforr-er aooeleretor 5£. Tubing 94 is 
cuided through irradiation vault 62 cn rolls 65. Preferably, 
tubinc 94 is irradiated to a level cf about 4.5 K?. . 

After irradiation, irradiated tub:.ng 96 is directed through 
pinch rolls 98, following which tubing 96 is slightly inflated, 
resulting in trapped bubble ICO. However, at trapped bubble IOC, 
the tubing is not significantly drawn longitudinally, as the 
surface sceed of nip rolls 102 ere about the same speed as nip 
rolls 9S. Furthermore, irradiated tubing 95 is inflated only 
enough to provide a substantially circular tubing without 
sicnificant transverse orientation, i.e., without stretching. 

Slicbtly inflated, irradiated tubing 96 is passed through 
vacuum chancer 104, and thereafter forwarded through coating die 
106. Second tubular film 108 is melt extruded from coating die 1C£ 
and coated onto slightly inflated, irradiated tube 96, to form, two- 
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ply rubular filn 110, Second rubular film 106 preferably comprises 
an C2 barrier layer, which does zioz pass through the ionizing 
radiation. Further details of the above-described coating step are 
generally as set forth in U.S. Patent No. 4, 278/ 738 , to 3RAX et. 
al./ which is hereby incorporated by reference thereto, in its 
entirety. 

After irradiation and coating, two-ply tubing film 110 is 
wound up onto windup rcll 112. Thereafter/ windup rcll 112 is 
removed and installed as unwind roll 114, on a second stage in the 
process of making the tubing film as ultimately desired. Two-ply 
tubular film 110/ frcm unwind roll 114, is unwound and passed over 
guide roll 72, after which two-ply tubular film IIC passes into hot 
water bath tank 74 containing water 76. The new collapsed, 
irradiated, coated tubular film. 110 is submersed in hot water 7 6 
(having a temperature of about 21C®?; for a retention ti.me of at 
least about 5 seconds, i.e., for a time period in order to bring 
the film, up to the desired tem.perature for biaxial orientaticn. 
Thereafter, irradiated tubular film. 110 is directed through nip 
rolls 78, and bubble 80 is blown, thereby transversely stretching 
tubular film 110. Furtherm^ore, while being blown, i.e., 
transversely stretched, nip rolls 86 draw tubular film. 110 in the 
longitudinal direction, as nip rolls 86 have a surface speed higher 
than the surface speed of nip rolls 78. As a result of the 
transverse stretching and longitudinal drawing, irradiated, coated 
biaxially-criented blown tubing film 94 is produced, this blown 
tubing preferably having been both stretched in a ratio of from 
about 1:1.5 - 1:6, and drawn in a ratio of from about 1:1.5-1:6. 
More preferably/ the stretching and drawing are each perfor:ned a 
ratio of from about 1:2 - 1:4. The result is a biaxial orientation 
of from about 1:2.25 - 1:36, more preferably, 1:4 - 1:16. While 
bubble 80 is maintained between pinch rolls 78 and 86, blown tubing 
94 is collapsed by rolls 84, and thereafter conveyed through pinch 
rolls 86 and across guide roll 88, and then rolled onto wiad-up 
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90 Idler rcU 92 assures a g od wmd-uc. 
rc^- 90. ice. fabricate mulrilayer fUas 

The polymer conooner.ts usee aooropriate 

elastoiaers, and the liite aac- — 

arc of packaging films. preser.-- 
The multilayer fHxs used to make the pa.... °- ? , 
• nre'e-ab'y irradiated to induce cross.-nk-..s, as we- 

:o invention are pre.e.as./ ^..^^^^ 
as co-cna treated to rouc.'ien the su..ace o. 

as CG.C..C aciatior. trocess, t.-e -s 

...ere. ™. » -^^^^ " — 

c-.e. •r.-r::::„vi=le-., X.«„ ,.-^.e rev, 

* ^ ^1 w^-c^ is hereby mccrpca-ec ^ 

30K.NS-:N, et. a.., - / discloses the use of 

,y reference thereto. 3°^^^::;^' ;-.,^ ,,,3e,.. in the 

:o ionizing radiation for cross.-nk.ng .-e pc-,-rie. . 

'''"'.o produce crosslinking, a suitahle radiation dosage^f high 
energy electrons is in the ra..ge of up to about 12 KR, r-c- 
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energy ■ — , o Mit and still mere preferably, abou- 

preferably about 2 ^^^^J^' by an electron 

3 MR. preferably, .rrad.at-on . / 
accelerator and the dosage level .s de.er:n.ned y 
dosimetry methods. resonating 

from a» accelerator J ^, t.rei«f«r 

::::r:urr::.arrn;.e^sorp--ic. . ..C er. o. e.er. per 
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of irradiated material. The megarad, hereinafter referred to as 
-MR", is one xillion (10*) RA2. The ionising radiation crosslinks 
the pol'/r-ers in the filni. Preferably, the fil- is irradiated at a 
level of from 2-15 Rore preferably 2-10 MR, still more 

5 preferably, about 1 MR. As car. be seen fror. the descriptions of 
preferred films fcr use in the present invention, the most 
preferred a-T.ount of radiation is dependent tpcn the filsi and its 
end use. 

AS used herein, the phrases -corona treatr-ent- e.-.d 'corona 
-0 discharge treatment" refer to subjec-.ins the surfaces of 
therr-ctlastic xaterials, such as pclyclefins, to ccrcna disciarge, 
i.e., "the icnitation of a gas such as air in close proxi.T.ity to a 
filr' surface, the ionization i.-.itiated by a high voltage passed 
through a nearby electrode, and causing oxidation and other changes 
'= no the fils surface, such as surface roughness. 

Ccrcna treatment cf pol%-.eric materials is disclosed in 'J.S. , 
patent So. 4,120,716, to BONST, issued Cctcber 11, 1978, herein 
^"co-TJcrated in its entirety by reference thereto, discloses 
Lnc-oved adherence characteristics cf the surface of pclyethyle.ie 
bv' corona treau=ent, to oxidice the pclyethylene surface. U.S. 
:>ater.t N'o. 4,879,430, to HC??yjLN, also hereby incorporated in its 
e---'etv bv reference thereto, discloses the use of corona 
d"schar*ge for the treatr.ent of plastic webs for use in seat cook-in 
packaging, with the corona treatxent of the inside surface of the 
web to increase the adhesion of th.e meat to the adhesion of the 
meat to the croteiaaceous material. 

Although corona treat.-aent is a preferred treatme.-.t of the 
multilayer films used to make the patch bag of the present 
^•-venticn, plasaa treatment of the filrc may also be used. 

The patches for a preferred patch bag of the present invention 
as illustrated for exar-pie in Figures 1, 2, 3, and 4, can be 
manufactured by a preferred process as illustrated in Figure 6, 
d--scussed in detail above. The process cf ?ig--re 6 co=?rises the 
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„.ps =*: t». cc.«r»di.g . first th.n..pl.s--l= £il.; (B) .rx.r.t.n, 

Th. fir.-. t».»=pl..-.ic fii. i« . ' 
dir.c-.ioa, tb.. . lir« bl«i.ny-=r..«.d, 

"ak.bl., ther»,pl..--ic film i. P"du»d,. ,C, 'J^ ; 

,, . . ),.... .-rltikibH tmrmoplMtie p«trt from tie 

first b.ax-aiiy ^. ^^^,.5.;^ film; (E) orienting the second 

^,^^v--udiaa a second thermopias^-.c s**/ 

direc— on, so ^ ^.h- /F^ curtinc a second biaxially- 

^v«^r,»,ias-ic *ilin is produced; (F) cti-— ifs 

theraop-as-ic id ,v.-,„ni.s-^ c patch, from the second 

oriented, heat-shrialtable ther«oplas..c pa. , 
t>'ax^a'lv-orier.ted, heat-shrir.lcable. ther:no?.as-.. — J^J 
b-ax-a— / ^ „.,.„rd h^ax-a'lv-crier.ted, heat-s::rinKab.e, 

«d«-e--=o the first and second c-ax.a— , 

ad..e B — biaxiallv-orier.teci, heet- 

.•.^—.--'ae-J-- aatches to a surface o. *..e s-aj^-a— . 

t.-erxc--as— - po-^.. , ^ , ...ks-c «- a manner so 

'--'-n ceferablv in the izrz of a 5, — « 

snr.nlcab.e ...3, p.et .....^atch-overhang-region, and the 

^u.. *irst paten nas a - — ^ - t'** 

"i /::"sald ,....-p«cb-=v..b»,.r.,io= i. ^^-" '^ 

; ;=vu, --b. fir.-. «d .«==d P.-.=b.. .db.r.d ' 

. ^ J «,..*»»-«'-^v. the first patch and the sec— c 
J. oatc^ bac is fonned. Prefera — y, - ^ ■ ■ ^ 

' ;., Ub =« fr.. ... bi«i.:i,-.ri..-..e, b..-.br....=. . 
nil^co I.- = = 'il=- tr.f.r.J,ly, tb. OB. bi«i.ily.or..=-..d, b..t- 

ther3opl..-c f.oE ,bicb tb. first .nd s.cocd 

sbrizkbbi., tb.r=cpl.st.c f.lB f-== - j,...,^iy. 
pates., .r. est, coitpris.s a firs. «i..-.y.- 
-b. tublns een=ris.s a s.eoBd isuitilay.r 

preferably, tb. tebing bavU, tb. first aad ..coed p..=. « 
.db./.: tb...tl .s prod«.d by tb. pro=«. ^^^^ 

«*id thcTJOOlastic tube comprising a fi.s. e.nyx i 

said tnerno?- ^^^^ comprising a 

copolynier and the outside laye. 



33 



. >.nea- low density polyethylene and a second 
co:r.position comprxs.ng *--"-J-;,. , sufficient amount 

ethylene vinyl acerate "P^^^VVi-ace of the filn tube, so that 
of a particula-.e to an mterio. --^^^^ ^^^^^ ^^^^^ 

upon collapsing, the tube ^ ^^.^ tubing can be 

drawing (as described in ^-^r \ ,,,, ,,,e; (D) irradiating 
adhered to itself; (O ^^^^^VrV i-adiated tube; (E) opening, 
the collapsed tube, ^^^^^^ SrJ'i^y ...h at least an 0, 
inflating, and extrusion coa.. --^ j^^^,:,.^, 

barrier layer, * ; J .^^^iar filn, resulting in a 

drawing, and stretcn.ng -e t -/ tiaxially-oriented 

in the bag-r-a>.inc process, a..^ ..-^-^^ ^^-^ 
desired prnduct,- the 'J' 'j;.: "7* .[r^/an end-seal bee is 
, adhered thereto I scheranic represe ta-ion of a 

produced, ng-^re 9 '"'-'^^^^ , p,,ch hag a===rding to tne 
^referred process icr r-an-.a _ s-.^strated in -ir-res 1. 

'oresent invention ' * ..J^-.^e-.ed in Fig-ures 5 and 7, 

,0 which are preparec ac-o.-^g 

6 and 6. respectively. >, filn 116. 

X= Figure S, patch f... -O - ^ 

patch filr. 118 is ,,,,,,e of patch film HB to 

devices 131 which sth:ect the uppe. ^ ^^^^ ^^^^^^ ^^^^^ 

,c corona rreatnent as pate ^ ^ directed, by 

roll 122. i^ter corona treatment pa-c - 

Idler rolls 12. and 126, ^lJ:i:':;::l^^J,^^ rolls 130, 

patch filn 118 is is passed between a 

i32, 134, and 136, after ^^^J^ll^'l^^ eccoHoodate patch film 116 

30 small gap (i.e., a gaP _eW^ng an amount of adhesive which 
passing therethrough whUe rece-v^ g^^^^^^^ ^ ^ ^^^^^^ ^^^^ 

corresponds with - 'U patch film) between adhesive 
45 milligrams per 10 squa.e .nca 
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application roll 138 and adhesive metering roll 140. Adhesive 
application roll 138 is partially inu-nersed in adhesive 142 supplied 
to' trough 144. As adhesive roll 138 rotates counter-cloclcwise, 
adhesive 1«, picked up by the inmersed surface of adhesive roil 
138, moves upward, contacts, and is metered onto, the full width of 
one side of patch film 118, moving in the sane direction as the 
surface of adhesive roll 138. C Examples of suitable types of 
adhesives include therTioplastic acrylic emulsions, solvent based 
adhesives and high solids adhesives, ultraviolet-cured adhesive, 
and electrcr-bea-T cured adhesive, as kr.owr. to those of skill in the 
art. The presently preferred adhesive is a therr-cplastic acrylic 
enulsicn Known as ?--:0?LIX N619 (TM) therrr-cplastic acrylic er.-sicn, 
obtained frsn: the Rohr i Haas Corpany, at Dozinicn Plata Suite 545, 
17304 Preston Rd., Dallas, Texas 75:52, ?.shr. s Haas having 
neadruarters at 7th floor, independence Mall West, Philadelphia, 
?enn.' IflOs.j Patch filff; 118 thereafter passes so far around 
adhesive metering roll 140 (rotating clockwise; that the adhesive- 
coated side of patch film 118 is in an orientation wherein the 
adhesive is on the top surface cf patch film 118, as adhesive- 
coated patch film 118 moves between adhesive me-.ering roll 140 and 
idler rcll 146. 

Thereafter, adhesive-coated patch film 118 is directed over 
drying oven entrance idler roll 146, and passed through oven 148 
within which patch film 118 is dried to a degree that adhesive 142 
on patch film 118 becomes tacky. Upon exiting oven 148, patch film 
118 is directed partially' around oven-exit idler roll 150, 
following which patch film 118 is cooled on chill rolls 152 and 
154, each of which has a surface temperature of about 40-45'F, and 
a diameter of about 12 inches. The cooling of patch film 118 is 
carried out in order to stabilize patch film 118 from further 
shrinkage. 

Thereafter, patch film 118 is directed, by idler roils 156 and 
158, onto a belt of pre-cuttiag vacuum conveyor assembly 160, and 
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thereafter forwarded to a rotary scissor-type knife having upper 
rotary blade assembly 162 and lower blade 164, the knife cutting 
across the width of patch film 116 in order to for:ii patches 166. 
Patches 166 are forwarded and held on top of a belt of post-cutting 
5 vacuum conveyor asseinbly 168. While patches 166 are held on the 
belt of post-cutting vacuum conveyor asseably 168, tubinc-supcly 
roll 170 supplies biaxially oriented, lay-flat film tubing 172, 
which is directed, by idler roll 174, to ccrona treatment devices 
176 which subject the upper surface of lay-flat tubing film 172 to 
10 corona treatment as lay-flat tubing film 172 passes ever corona 
treatment roll 178. After corona treatme.-.t, lay-flat tubing film 
172 is directed, by idler roll 180, partially arsunc the surface of 
upper pre- lamination nip roll 182, and thrsurh the nit between 
upper prelar-inating nip roll 182 and lower prelar^inating nip roll 
15 184, the pre- laminating ni? rolls beir.g abcve and below the post- 
cutting vacuum conveyor belt. ?relar.inatinc nit rolls 182 and 184 
oosition patches 166 onto the now lower, corcna-treated outside 
surface of lay-flat film tubing 172. After passing through t.he nip 
between prelamiaating nip rolls 182 a.id 184, lay-flat tubing 172, 
20 having patches 166 laminated intermittently thereon, exits off the 
downstream end of the post-cutting vacuum csnveyor assembly 168, 
and is directed through the nip between upper laminating nip roll 
186 and lower laminating nip roll 188, these rolls exerting 
pressure (about 75 psi) in order to secure patches 166 to lay-flat 
25 tubing 172, to result in patch- laminated lay-flat tubing 190. 
Thereafter, patch- laminated lay-flat tubing 190 is wound up to form 
rewind roll 192, with rewind roll 192 having the laminated patches 
thereon oriented towards the outer- facing surface of rewind roll 
192. 

30 ma subsequent process not separately illustrated, rewind 

roll 192 is removed from its winder and is positioned in the place 
of tubing supply roll 170, and the process of Figure 7, described 
immediately above, is repeated, wherein a second set of patches is 
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laminared to parch-laminaced lay-fiat tubing 192, this second set 
of patches being applied to the other side of patch-laninated lay- 
flat tubing 192. Of course, the second set of patches are 
accurately aligned and registered so that they are substantially 
aligned with the positioning of the first set of patches laminated 
to lay-flat tubing film 172. In order to achieve accurate 
alignnent, photosensors (i.e., photoeyes, etc.)/ not illustrated, 
are used to detect the location of the patch. An apprcpriate 
location for such a photosensor is upstrean of upper pre-lar.ination 
roll 162, below the patch-laninated lay-flat tubing. 

Tik^Qyg^Q,^* *^>.e process described above, patches 166 car. have 
a width less than, equal to, or greater than, the width of lay-flat 
cubing filr» 172, so that the patches respectively: leave u- covered 
regirns along the sides of the bag, go to the edge of the lay-flat 
tubing, cr, overhang the side edges of lay-flat tubing fil.T. 172. 
Regardless of which of these three alternatives are chosen for the 
rrocess, the first set of patches applied are preferably matched 
up, i.e., substantially aligned, with the patch overhangs of the 
second set of patches, i.e., applied to t.he second (uncovered) side 
of lay-flat tubing filx 172. 

Once both sets of patches have been applied to lay-f lar tubing 
filn* 172, the resulting two-patch tubing is directed into a bag- 
making machine, in a process not illustrated. 

In general, the primary and supplemental seals can be made 
using a hot bar (heat seal) or a nichrome wire fixed to a chilled 
metal bar (impulse seal), as is known to those of skill in the art, 
or any other sealing means known to those of skill in the art, such 
as ultrasonic radiation, radio frequency radiation, and laser. 
The preferred sealing means is an impulse sealer. Films which are 
predominantly polyethylene are generally sealed using impulse 
sealing or hot bar sealing. Both linear and shaped seals can be 
formed, as is known to those of skill in the art. 

Preferably, the supplemental seal is made through the patches 



37 



. K - i . • covered r.5i=--- 

priory ..el i» dovns-.r.em .=d oJ . pair P>--=«= 

..... •- r--=\-L";:--X. °o« erother. l=Uo.U, t.e 

„Uch ere ° ..ppl.,.r.-.el «el (wt.c. 

, io«e-.i.r. of J"-?';^. b.=a«. -.he? «. pref.rebl-y 

preferably are ^fJ^^'J^,^ th. produc-. pacHager). 

prcd«.d by -.h. beg me —c-.- „i 

conple-.ely -.brous.-. bo ..-.-.ory seal, ro r.s.l-. i-'. « "5 « 

■ 0 0.75 is=b do«r.s-rea.- o. ...e ^ 



20 



..s-a-.ei *• 

Ke readily recognUed by -.r-cse =: s.,— - 



a 



process, analogous zo cr.e 

exar-?:e -he sice-sea- ?a— . be used zo 



he naitir-c o. s— e sea. . 

... ..^ s« r'-"res i4i 



£-d 1€, as we-- as va.-o^-s *- r<-eee alternative 

' : .-.»c-:ve -ill coverage. ...ase 

obta-z er:ec-ve — i present invention are 

er^odinents of tbe bag accord...5 -o 

described in detail below ^^^^^^^^ ^^^^ ,3 

:r. general, ^ "^VroSO, f.S. Patent No. 3,383,746, 

disclosed in ..S. .aten Sc 3 ^^^^^ ^^^^^^ ^^^.^ 

serial No. ^^'^^^'^^^^ .^'^ patent application, 
0 U.S. patents as we- as ^^^^^ 



"'"f t-l rb"^^"^odU^^^^ aot in..-ra-..d>, U i. 
entire lar.ina-e (-n-s ^ i^xerior to the bag as 

believed that such a patc^^^ J^^^^ ^^^^^^^ ^^^^ 

30 illustrated in ^''^'J^ „ veil, as weaker seals, 

the patch f il. ,,^ary seal and the secondary 

However, such a bag ^^^;°5j> according to the present 

seal does provide one advantage o. -he g 



38 



invention, i.e., the advantage of protecting the primary seal iron 
pressure, even rupture, by the produce contain d in the bag. As 
such, a bag having both the primary seal as well as a supplemental 
seal, with both seals being through one or more patches, is 
5 advantageous over the same bag lacking the supplemental seal. This 
advantage is enhanced by the fact that the primary seal, being 
through the one or more patches, is not as strong as a primary seal 
made through the bag at an uncovered region of the bag. 

Figures 10, 11, 12, 13, 14, 15, and 16 illustrate various 
10 views of alternative patch bags in acccrd with the present 
invention. 

Figure 10 illustrates a schematic of a patch bag 194 wr.lch is 
identical tc patch bag 21 of Figures 1, 2, 3, and 4, with tr.e 
exception that patch bag 194 of Fig-Jire 10 has "ccntinuous" 

15 su?pler.entcl seal 196, rather than the plurality o: interr.ittent 
supplemental seals 28 in patch bag 21, As illustrated in Figure 
10, continuous supplemental seal 196 extends across the entirety of 
front patch 24 (as well as back patch 25, not illustrated), but 
does not extend across uncovered portions along first bag side edge 

20 32 and/or second bag side edge 34, in order to avoid burn through 
of the bag due to the larger amount of heat required to form the 
secondary seal through patches 24 and 25. 

Figure 11 illustrates a schematic of patch bag 198, which is 
identical to patch bag 21 of Figures 1, 2, 3, and 4, with the 

25 exception that patch bag 198 of Figure 11 has a plurality of 
supplemental end seals 200 at an uncovered portion of bag 22, 
rather than having the plurality of supplemental end seals at a 
covered portion of bag 22. Patch bag 198 is an alternative to 
patch bag 21, and has the advantage of stronger supplemental seals 

30 200 than supplemental seals 28 of patch bag 21 of Figure 1. 
Furthermore, since supplemental seals 200 are not made through 
front patch 24 or back patch 25 (not illustrated in Figure 11, but 
as illustrated in Figures 2-4), seals 200 have less chance of burn 
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through, and can be made more efficiently, in terms of time and 
temperature, than seals 28 thr ugh one r more f front patch 24 
and back patch 25. However, patch bag 198 has the disadvantage of 
providing a small amount of uncovered area in a narrow region 
immediately below front patch bottom edge 42 and back patch bottom 
edge 43 (again not illustrated in Figure 11, but analogous to 
bottom edge 43 in Figure 4). Preferably, supplemental seals 200 
are about 0.01 inch below front patch bottom edge 42. 

Figures 12 and 13 together illustrate end-seal patch bag 202, 
another alternative patch bag according to the present invention. 
AS ca- be seer, from the cross-sectional view illustrated in Figure 
13, patch bag 2C2 has overhanging front patch 204 and overhanging 
back patch 206, with the two front patch overhanging regions 208 
being bonded to the two back patch overhanging regions 210, forming 
bonds 214 end 216. A plurality of supplemental seals 212 form an 
intermittent supplene.ital seal across a bottom region of patches 
204 and 206, supplemental seals 212 being made through patches 204 
and 206, as well as through bag 22 in its lay-flat position. Patch 
bag 202 provides the advantage of -full-width' patch coverage over 
the majority of the length of bag 22, a.nd supplemental seals 212 
have the effect of ensuring patch coverage all the way to an 
effective -bcrtorc' of bag 22, at least with respect to product 
location within bag 22. Thus, the only uncovered portion of bag 22 
is at a to? region, i.e., a region above front patch top edge 40 or 
above back patch to? edge (not illustrated, but corresponding to 
back patch top edge 41 illustrated in Fig".ire 4). Thus, depending 
upon where on bag 22 the product packager makes a top seal across 
bag 22, the product may or may not contact a portion of bag 22 
which is uncovered by patch 204 or patch 206. 

Patch bags comprising overhanging bonded patches are disclosed 
in copending U.S. Patent Application (to be assigned), entitled 
•PATCH BAG HAVING OVERHANGING BONDED PATCHES', filed June 28, 1994, 
in the name of S. BRADY, et. al., the entirety of which is hereby 
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incorporated by reference thereto. 

Fi7cres 14, 15, and 16 illustrate patc^ bag 218, yet another 
alternative patch bag according to the present invention. Patch 
bag 218 is a 'side seal' patch bag. Figtre 14 illustrates a 
schematic o£ side seal patch bag 216, in a lay-flat view; Figure 15 
illustrates a cross-sectional view taken through section 15-15 of 
Fig^^re 14; and Figure 16 illustrates a cross-sectional view taken 
through section 16-16 of Figure 14. 

With reference tc Figures 14, 15, and 16 together, side seal 
patch bag 218 is ccxprised of bag 220, first patch 222, and second 
patch 224. patch bag 218 has open to? 226, bettor, edge 228, first 
side sea: 230, second side seal 222, a first set cf s-ptle-ental 
seals 234 which together fcrr. a first intsrr.ittent suttlerental 
side seel, c sec=r.d set of suptlenental seals 236 which togetr.er 
---m a seccnd interr-ittent supplemental side seel, first paten 
overhang 238, and second patch overhang 24C. Side seal patch bag 
218 has a bottom which is conpletely covered with the exception of 
-elativelv sn»ai: regions along the sides therecf . In rhis isanner, 
side seals 230 and 232 can be made through the bag alone, without 
being made through patches 222 and 224, it order ro result in 
stronger seals tha-n if the seals made through the patches and tne 
bac fil::. 

AS illustrated in Figure 14, the firs^ interxittent 
suoolemental side seal, together with the second interr-ittent 
supplemental side seal, prevent product inside rhe bag from 
contacting the relatively small uncovered areas along the sides of 
the bag, in a region throughout the entire length of the patch, 
-'bus, since patch bag 218 has overhanging bonded patches across its 
bottom and supplemental seals along its side edges (these 
supplemental seals being through the front and back patches) 
patch bag 218 prevents product therein from contacting uncovered 
a-eas o* bag 222 throughout the sides and bottom thereof. Thus, 
depending upon where the product packager makes a top seal across 
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bag 218, rhe produce may or may not contact any portion of bag 218 
which is uncovered by patch 222 or patch 224. 

Although not illustrated, another alternative patch bag 
according to the present invention has a "full length" patch over, 
for example, the back side of the bag, and a "less than full length 
patch" over, for example, the front side of the bag, the bag being 
in its lay-flat position. This bag further comprises a prixary 
seal in a region below the bottom edge of the less than full length 
patch, and a supplemental seal inward of the primary seal, the 
supplemental seal, preferably being at a location covered by both 
patches, or, alternatively but less preferably, below the bottom 
edge of the less than full length patch. In this alternative bag, 
the primary seal can be made by applying the heat seal bar to the 
uncovered region of the bag below the "less than full length" 
patch, so that the resulting seal is stronger than if the seal is 
formed by passing heat through one or more of the patches. 

This patch bag can be produced by adhering a "continucus 
length" of patch material to a first side of. the lay-flat bag 
tubing, followed by applying a set of separate patches to the 
second side of the lay-flat bag tubing. Thereafter, the end-seal 
is made by directly contacting the bag film with the sealing 
apparatus at "uncovered" regions of the second side of the lay flat 
tubing. In this manner/ at least half of the bottom region of the 
patch bag can be covered with a patch, while avoiding the need to 
seal through the patch. 

A mere detailed disclosure of this patch bag can be found in 
copending U.S. Patent Application to OBERLZ et. al., entitled 
•PATCE SAG HAVING CONTINUOUS PATCH". Of course, this feature is 
useful regardless of whether the patches are overhanging and bonded 
to one another. 

Another alternative patch bag which can be used in the present 
invention is disclosed in U.S. Serial No. 08/050,942, in the names 
of G.K. WILLIAMS and S.A. BRADY, filed April 21, 1993, which is 
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hereby incorporated by reference tberero, in its entirety. This 
application discloses an end-seal patch bag having at least one 
pa'tch thereon, preferably two patches thereon, wherein the patches 
are In a 'rotated' position when the patch bag is in its lay-flat 

5 position, in accordance with the present invention, one or moie 
supplemental seals are nade inward of the primary seal in the patch 
bag disclosed in the WILLIAMS, et. al. application. 

in all of the above embodiments of patch bags according to the 
present invention, the supplemental seal(s) illustrated at a 

•0 covered portion of the bag could alternatively be at an uncovered 
portion cf the bag, and the primary seals illustrated at an 
uncovered portion of the bag could be at a covered portion cf the 
bcC . 

furtherscre, in all of the above ericcLT.ents cf patch bags 
. according tc the present invention, patches w.-.ich do net overhang 
one or cere edges of the bag could alternatively overhang one or 
more edges of the bag, and vice versa. 

Although in general the bag according to the present invention 
can be usee in the pack.agiag of any product, the bag cf the present 
20 invention is especially advantageous for the packaging of food 
products, especially fresh meat products. Among the meat products 
which can be packaged in the films and packages according to the 
present invention are poultry, pork, beef, lamb, goet, horse, and 
fish. Still more preferably, the bag of the present invention is 
25 I'sel in the packaging of a pair of bone-in whole pork loins. 

Figure 17 illustrates a perspective view of whole bone-in pork 
loin viewed from the ham end; Figure 18 illustrates a 

perspective view of the bone- in whole pork loin 244 viewed from the 
shoulder end; Figure 19 illustrates a perspective view of a pair of 
30 bone-in whole pork loins 244, each viewed from the ham end, aligned 
together in a preferred position for packaging in a preferred patch 
bag as set forth illustrated in Fig-ures 1, 2, 3 and 4, as described 
in detail above. The pair of pork loins as illustrated in Figure 
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19 are placed in the patch bag as illustrated in Figures 1, 2, 3, 
and 4, with the patch bag thereafter being evacuated, sealed, and 
shrunken, to result in a packaged product according to the present 
invention. 

Figure 20 illustrates a cross-sectional view taken through 
section 20-20 of Figure 19, together with the addition of a cross- 
sectional view of a patch bag 21, i.e., the patch bag illustrated 
in Figures 1, 2, 2, and 4, as described above. Each of pork loins 
244 contains rib bene 248, chine bene 250, and feather bone 252. 
It has been found that using a patch bag in which the patches do 
not extend to the side edges of the bag, but rather extend only u? 
to abcut c-e-half inch izox the edge cf the bag, allow one or nicre 
of rib bene 246, chine bone 250, and feather bone 252 to cause bene 
punctures , 

Although the present invention has been described in 
ccnnecticn with the preferred erjodin^ents, it is to be understood 
that modifications and variations may be utilised without departing 
fron the principles and scope of the invention, as those skilled in 
the art will readily understand. Accordingly, such modifications 
laay be practiced within the scope of the following claims. 
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1. K parch bag. comprising a bag and a pa-.ch adhered to -.he 
bag and covering a portion of the bag. and a primary seal across an 

3 uncovered portion of the bag, the patch bag further compr.s.ng a 
supplemental seal inward of the primary seal. 

2. The patch bag according to claim 1, wherein the 
supolexenta: seal is substantially para.le e ,.-...a-/ 

3 Tne patch bag according to clair. 1. wherein the 

- -o-ental seal is t.-raugr. the bag a = - = 

s-r'i' . n -J --S- the ec=e o: tne 
cutward fr=m an edge c: a oaten to 0. 
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4 The patch bag according to claim 3. wnere.n tne 
...o=le..er.-.al seal is through the bag and wi-.hir. a region extending 
;-:;;ard fr=m the edge of a patch to 0.1 inch from" the ecge o. ...e 

5. The patch bag according tc clair. 1. wherein the 
«..n-^e-e-a^ seal is through the bag and the patch, and -s wit..in 
: ;:;:™din^ inward from an edge of the patch to 1 inch from 
the edge of the patch. 

6 The patch bag according to claim 5, wherein the region 
extenL inward from an edge of the patch to 0.5 inch from the edge 
of the parch, 

.«el in..rd £r=» ed^e =£ tb. p.tct to 0.2 i=ch fro. the od,. 

of the patch. 
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8. The parch bag according to clair. 1, wherein the patch bag 
ccmcrises rvo patches. 

9. The patch bag according to claini 8, wherein the two parches 
are substantially aligned with one another when the patch bag is in- 
its lay-flat position. 

10. The patch bag according to claim 1, wherein the 
supplenental seal is an interr:ittent seal. 

11. The patch bag according to claim IC, wherein the 
ir.terr.itter.r suptler.ental seal ccr.prises frcr. 2 to 20 individual 
seals, each individual seal having a length cf fror. abcut 0.1 inch 
tc abcut 9 inches . 

12. The patch bag according to clain: 1, wherein the 
suptlemenral seal is a continuous seal. 

13. The patch bag according to clai.T. 1, wherein the primary 
seal is in a region extending outward fror. abcut 0.5 inch tc 1.5 
inches frs" an edge of the patch. 

14. The patch bag according to claim 1, wherein the patch is 
adhered to the outside surface of the bag. 

15. The patch bag according to claim 1, wherein the patch is 
adhered tc the inside surface of the bag. 

16. The patch bag according to claim 1, wherein the bag is an 
end-seal bag. 

17. The patch bag according to claim 1, wherein the bag is a 
side-seal bag. 



18. The patch bag according to claim 1, wherein bag comprises 
a first biaxially-oriented, heat-shrinkable film, and the patch 
comprises a second biaxially-oriented, heat-shrinkable fxlm. 

19. The patch bag according to claim 18, wherein the first 
biaxially-oriented, heat-shrinkable film is a multilayer film 
comprising an outside abuse layer, a core 0^ barrier layer, and an 
inside sealant layer. 

20. The patch bag according to claim 19, wherein: 

rhe outside abuse layer of the bag comprises at least one 
nenber selected from the group consisting of ethylene/alphe-olef .n 
cocclv^er having a density of from about 0.85 to 0.9=, 
-^ovlene/erhylene copolymer, polyamide. ethylene/vinyl acetate 
copoly:r.er, ettylene/methyl acrylate copolymer, and ethylene/buty. 

acrylate copolymer; 

rhe core 0, barrier layer of the bag comprises at least one 
member selected from the group consisting of et.^ylene/vinyl alcoho. 
copolymer, polyvinyl chloride, polr-'inyUdene chloride, polyanide, 
polyester, polyacrylonitrile; 
' the inside sealant layer comprises at least one membe. 
selected from the group consisting of thermoplastic polyolefm, 
thermoplastic polyanide, thermoplastic polyester, and thermoplastic 

Dolyviayl chloride; and 

the second biaxially-oriented, heat-shrinleable film comprises 
at least one member selected from the group consisting of 
ethylene/alpha-olcfin copolymer having a density of from about 0.85 
to 0.95, propylene/ethylene copolymer, polya.,ide, ethylene /vinyl 
acetate copolymer, ethylene /methyl acrylare copolymer, and 
ethylene/butyl acrylate copolymer. 
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21. A packaged product, comprising: 

(A) a package ccicprising a patch -bag coniprising a bag and a 
patch adhered to the bag and covering a portion of the 
bag, and a primary seal across an uncovered portion of 
the bag, the patch bag further comprising a supplemental 
seal inward of the primary seal; and 

(3) a meat product in said package, the meat product 
comprising bone. 

22 • The packaged product according to clair. 21, wherein the 
meat product comprises a bone-in meat product comprising at least 
cne member selected from the group consisting of ham, sparerib, 
picnic, back rib, short loin, short rib, whcle turkey, pork loin. 

22. Tne packaged product according to claim 22, wherein the 
meet procure ccmprises twc bone-in pork loins. 

24 . A patch bag substantially as hereinbefore described with 

reference to, and as illustrated in, the accompanying drawings. 

25* A packaged product cosprising the bag of claisk 24 

enclosing a meat product including a bone. 
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